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MR Findings of Inflammatory Myofibroblastic
Tumor of the Thigh: A Case Report'
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Inflammatory myofibroblastic tumor is a rare benign condition of an unknown etiol-

ogy and it may be clinically misdiagnosed as a malignant tumor. We examined a 28-

year-old male with a slowly-growing mass in his left thigh. The MR images showed a

relatively well-defined, intermuscular mass lesion with heterogeneous enhancement.

The histopathologic examination of the resected specimen revealed inflammatory my-

ofibroblastic tumor. We report here on the MR findings of inflammatory myofibroblas-

tic tumor of the thigh in this patient.
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Inflammatory myofibroblastic tumor is a rare histolog-
ically benign mass that is characterized by a variably cel-
lular, spindle cell proliferation in a myxoid to collage-
nous stroma with a prominent inflammatory infiltrate
that is primarily composed of plasma cells and lympho-
cytes, with occasionally admixed eosinophils and neu-
trophils (1). Inflammatory myofibroblastic tumor most
commonly involves the lung and the orbit, but it has
been reported to occur in nearly every part of the body,
from the central nervous system to the gastrointestinal
tract (2).

To the best of our knowledge, the MR imaging of in-
flammatory myofibroblastic tumor located in the inter-
muscular portion of the thigh has not been previously
reported in the English medical literature. Therefore, we
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present an extremely rare case of inflammatory myofi-
broblastic tumor that originated in the thigh.

Case Report

A 28-year-old male was referred to our hospital with a
two-year history of a protruding mass in the medial as-
pect of the left thigh. The size of the mass had also re-
cently increased. On physical examination, the mass
was noted to be slightly movable. The mass measured
approximately 7 X 7 cm. There was no tenderness or
symptoms of systemic disease. The patient denied ever
having suffered any trauma to the thigh. The overlying
skin and subcutaneous tissues were normal.

On plain radiography, the mass revealed no calcifica-
tion (not shown). MR imaging was performed using a
1.5-T MR system (Symphony, Siemens Medical
Systems, Erlangen, Germany). The mass lesion showed
heterogeneously low signal intensity on the fast spin
echo (FSE) T1-weighted image (Fig. 1A). On the FSE fat-
saturated T2-weighted image, the mass showed hetero-
geneously low signal intensity with multifocal dark sig-
nal intensities (Fig. 1B). These dark signal intensities
were regarded as hemorrhage. There was also promi-
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nent enhancement with multiple non-enhanced spots in hemangiopericytoma, malignant fibrous histiocytoma
the mass following intravenous injection of MR contrast (MFH), malignant peripheral nerve sheath tumor (MP-
material (Figs. 1C, D). The radiologic impression was NST), fibrosarcoma and deep fibromatosis.
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Fig. 1. A 28-year-old male with a 5X5X 8 cm mass in the left |
thigh. i
A. The axial FSE Tl-weighted MR image (TR/TE = 606/20) &
shows heterogeneously low signal intensity in the mass, and the
mass was located in the intermuscular space between the vastus
medialis, sartorius, gracilis and adductor muscles. <2
B. The axial FSE fat-saturated T2-weighted MR image (TR/TE = =
3510/107) shows heterogeneously low signal intensity with mul-
tifocal dark signal intensities in the mass.

C. D. The axial and coronal fat-saturated FSE T1-weighted MR
images (TR/TE = 967/20) obtained after MR contrast injection
show diffusely heterogeneous enhancement with multifocal
non-enhanced portions.

E. H & E staining shows that mixed inflammatory cells, such as lymphocytes and plasma cells, were infiltrated between the spindle
cells (X 200).

F. Immunohistochemical staining for anaplastic lymphoma kinase (ALK) shows a positive reaction (X 200).
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Excisional biopsy was performed, and the mass was
then completely removed from the thigh. There was no
evidence of invasion to the muscles of the left thigh.
There were no tumor cells seen in the resected margins
on the frozen section.

The gross specimen consisted of an ovoid, firm mass.
The cut surface of the mass was whitish gray and tra-
beculated with hemorrhagic foci. Microscopic examina-
tion of the hematoxylin and eosin (H & E) stained tissue
specimen (Fig. 1E) showed that mixed inflammatory
cells, such as lymphocytes and plasma cells, were infil-
trated between the spindle cells. On immunohistochem-
ical staining, the specimen showed a positive reaction
for smooth muscle actin (SMA), vimentin and anaplastic
lymphoma kinase (ALK) (Fig. 1F), and a negative reac-
tion for cytokeratin (CK), S100-protein and desmin.
Therefore, the overall findings were consistent with in-
flammatory myofibroblastic tumor. The patient has had
no signs of lesion recurrence and he has remained
healthy for the six months since the operation.

Discussion

The term "inflammatory pseudotumor” has been used
to describe a wide range of reactive and neoplastic le-
sions, including inflammatory myofibroblastic tumor,
pseudosarcomatous myofibroblastic proliferations of the
genitourinary tract, infectious and reparative processes,
and inflammatory pseudotumors of lymph node, spleen
and orbit (1). Of these entities, inflammatory myofibrob-
lastic tumor has recently emerged as a distinct entity
that shows characteristic clinical, pathological and mole-
cular structures. At presentation, it is frequently misin-
terpreted as a malignancy.

The pathogenesis of inflammatory myofibroblastic tu-
mor is unclear, that is, whether it is inflammatory reac-
tive process or a neoplastic process. It is considered by
some investigators to be an aberrant reactive or inflam-
matory response to local cytokines (3). On the other
hand, rearrangements involving the anaplastic lym-
phoma kinase (ALK) locus on chromosome 2p23 have
been documented in both pulmonary and extrapul-
monary inflammatory myofibroblastic tumors, and this
provides further support for the neoplastic nature of
these lesions (4).

Histologically, inflammatory myofibroblastic tumor is
composed of myofibroblastic spindle cells that are
mixed with a prominent infiltration of lymphocytes,
plasma cells and acute inflammatory cells (5). On im-

munohistochemistry, approximately 50% of inflamma-
tory fibroblastic tumors are positive for ALK (4).
Immunohistochemical staining for ALK is helpful if this
is present, but its absence does not exclude the diagnosis
of inflammatory myofibroblastic tumor and particularly
in adults (1).

The MR imaging findings of inflammatory myofibrob-
lastic tumors that have occurred at various sites have
been reported (6-8). However, the MR imaging findings
of an inflammatory myofibroblastic tumor in the inter-
muscular portion of the thigh have not been previously
reported. Our case shows that inflammatory myofibrob-
lastic tumor can appear on MR imaging as a solid mass
with hemorrhage. The signal intensity showed heteroge-
neously low signal intensity on the T1- and T2-weighted
images. Han et al. (6) suggested that T2 hypointensity of
a soft-tissue lesion, which may be explained by its rela-
tive lack of both free water and mobile protons within
fibrotic lesions, is characteristic of fibrosing inflammato-
ry pseudotumor. On our T1-weighted images obtained
after injecting MR contrast material, the intermuscular
thigh mass showed marked enhancement except in the
areas of hemorrhage. However, this enhancement pat-
tern on MR imaging may have a variable appearance ac-
cording to the relative amount of fibrous tissue and cel-
lular material in the mass (7).

The differential diagnosis in our case was heman-
giopericytoma, MFH, MPNST, fibrosarcoma and deep
fibromatosis. For the case of hemangiopericytoma, it is
seen as a large mass with prominent serpentine vessels
on MR imaging. MFH, MPNST, fibrosarcoma and deep
fibromatosis show heterogeneous signal intensity on
MR imaging depending on the variable amounts of col-
lagen, myxoid tissue, necrosis and hemorrhage.
Heterogeneously low signal intensity on T2-weighted
imaging may be seen in MFH, MPNST, fibrosarcoma
and deep fibromatosis (9), yet these findings are similar
to those of our case. Therefore, it is impossible to distin-
guish these other diseases from inflammatory myofi-
broblastic tumor solely on the basis of the imaging find-
ings.

The biologic potential of inflammatory myofibroblas-
tic tumor is highly variable, although it generally has an
innocuous course. Because of the similarity of MR imag-
ing between inflammatory myofibroblastic tumor and
other malignant soft tissue tumors, most of the reported
inflammatory myofibroblastic tumors were treated sur-
gically, and surgical removal was curative in most cases
(7, 8).
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In conclusion, inflammatory myofibroblastic tumor is
a rare condition and it may be included in the differen-
tial diagnosis of an intermuscular thigh mass that shows
heterogeneous signal intensity and enhancement on MR

imaging.
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